Recombinant anti-botulinum neurotoxin A single-chain variable fragment antibody generated using a phage display system.
A recombinant single-chain fragment variable antibody (scFv) to botulinum A neurotoxin (BoNT/A) was developed. BALB/C mice were immunized with BoNT/A. Splenomic RNA was isolated from the hyperimmune mice and used to prepare a cDNA library, from which the variable regions of the heavy and light chain antibody genes were generated and connected by a DNA linker. The resulting scFv genes were cloned into the phagemid vector pCANTAB5 in order to construct phage display scFv libraries. Individual anti-BoNT/A phage clones were isolated from the phage display libraries by immunoaffinity selection using immobilized BoNT/A and further evaluated by enzyme-linked immunosorbant assay, immunoprecipitation and Western blotting. Forty-eight clones were found to be BoNT/A-reactive. The most reactive clone, designated D12, was selected for further study. The scFv gene of D12 was subcloned into a Pichia pastoris vector, and expression in yeast was evaluated.